Abstract. The stomatocyst 53 Duff et Smol 1991 was recorded in Indonesia for the first time. This is the first record of this morphotype outside Holarctic. Based on SEM observations we revealed that stomatocyst 53 has a true complex collar rather than a simple one. An emended description of stomatocyst 53 is given.
The ability to produce endogenous siliceous stomatocysts is a characteristic feature of the chrysophytes . Formerly, stomatocysts were described based on light microscopy (LM) only and they often got binominal names (for details see Voloshko, 2016) . In 1986 a proposal for standardized nomenclature and terminology for chrysophycean stomatocysts was published by the International Statospore Working Group or ISWG . According to the ISWG guidelines the scanning electron microscope (SEM) micrographs are the most appropriate means of illustrating the fine details stomatocysts surface ornamentation and each new morphotype should be given a unique number by describer instead of binominal names . However, the use of such numbered stomatocysts in practice appeared to be awkward. At the 9 th International Chrysophyte Symposium (Yamagata, Japan, 2016) Jordan even proposed to revise ISWG guidelines and establish taxonomic framework with formal descriptions based on morphology Kapustin, 2016) . The number of morphotypes described according to the ISWG guidelines is approximated to 1000 Firsova, Likhoshway, 2006; Piąntek, 2017; etc.) .
The diversity of chrysophytes and their stomatocysts from Indonesian freshwaters is scarcely known. The only study deals with stomatocyst is a paper by on algae of Pangrango Volcano (West Java), in which the authors illustrated 13 morphotypes of stomatocysts.
The aim of this paper is to describe morphology of stomatocyst 53 Duff et Smol 1991 revealed in considerable amount in the mire pool on Bali Island, Indonesia.
Materials and methods
A sample was collected by Dr. E. S. Gusev on 4 th of November 2014 from the mire pool near the paddy field on Bali Island and it was fixed with Lugol's solution. The main environmental variables were as follows: рН 6.88, conductivity 299 µS·cm
A portion of the sample was washed in deionized water. Then it was covered with 30% hydrogen peroxide, boiled for 8 hours and rinsed several times with deionized water. Drops of the washed sample were dried onto a SEM stub, which was sputter coated with gold and observed with a JEOL 6510 LV scanning electron microscope (IBIW RAS).
Terminology is used according to «Atlas of Chrysophycean Cysts» .
Results
Our specimens well correspond to the diagnosis and figures of stomatocyst 53 . The stomatocysts were 6.91-8.88 µm in diameter. The regular pore (0.69-0.86 µm) is surrounded by several collars (height and diameter of the outer one 0.33-0.5 µm and 1.79-2.5 µm respectively). We could observe the collar complex formation (Pl. I, 1-6). The collars are distinctly twisted around the pore like a paper streamer (see Pl. I, 2-6). Thus, «annulus rings» are in fact the primary, secondary, tertiary and so on collars. In contrast to the observations by we revealed that stomatocyst 53 has not simple conical collar but true complex collar.
Below an amended description of stomatocyst 53 is given. (Plate I) The stomatocyst is spherical 5.8-9.0 µm in diam., with a smooth surface. The regular pore, 0.6-0.8 µm in diam., is surrounded by the primary, secondary, tertiary and so on collars which are low and cylindrical to slightly obconical, usually with a thickened apex (primary collar diameter 1.05-1.56 µm, primary collar height 0.25-0.36 µm, the outer collar diameter 1.79-3.1 µm, the outer collar height 0.3-0.7 µm). There is a flat to sloping planar annulus, the interannuli are very narrow. The collar complex is formed by twisting of collars around the pore. The collar diameter/ cyst diameter ratio is 0.26-0.39.
Discussion
Stomatocyst 53 Duff et Smol 1991 was described from the sediments of Upper Wallface Pond, a recently acidified lake in the Adirondack Park (N.Y., USA) . This morphotype is also known from several locations in Canada . Thus, our record of stomatocyst 53 is the first one outside Holarctic. The biological affinity of this morphotype is unknown but similar cysts from live colonies of a species of Uroglena Ehrenb. have been observed by P.A. Siver . erroneously supposed that annulus of this morphotype, i.e. a shelf of silica between the outer pore margin and the inner collar margin , was ornamented with irregular annulus rings. Our observations are clearly demonstrated that in fact those rings are the primary, secondary, tertiary and so on collars which are twisted like a paper streamer (see Pl. I, 2-6). The primary collar is clearly visible, it is higher than the next collars but lower than the last one. Interannuli between the collars are very narrow or they are hardly discernible.
It should be noticed that stomatocyst morphogenesis is poorly known and there is a few studies dealing with the variability of stomatocysts during morphogenesis Piąntek, Piąntek, 2008 . observed several stages in the development of the stomatocyst of Mallomonas acaroides Perty var. muskokana K. H. Nicholls. During the first stage the surface of immature stomatocyst are covered with a series of closely spaced circular pores (honeycomb pattern), spines are lacking. This is an immature cyst stage or the honeycomb stage. A second stage of development represents the secondary phase of silicification when the thin layer of silica was deposited over the honeycomb pattern. At this stage the spines or other projections are formed and outline of the collar are appeared. A third stage is a mature cyst stage. The mature stomatocyst has well developed spines and a fully formed collar . Our observations on the complex collar formation of stomatocyst 53 are significantly supplement the data about the ways of its differentiation.
In the light of our observations on the collar structure of stomatocyst 53, we propose to transfer this morphotype from a group of «Spherical or oval stomatocysts with a simple cylindrical collar but no ornamentation» (according to to the group of «Spherical or oval stomatocysts with a true or false complex collar but no ornamentation».
